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1 Introduction
Informal contacts are extensively used by both firms and workers to find jobs and fill vacancies. Figure 1
shows the distribution of job finding methods for employed workers in European countries and the United
States, and documents that, together with direct application and answering/placing advertisement, personal
contacts are among the most important channels that lead people into jobs.
The importance of informal networks in the labour market is a known fact and has motivated a number
of studies. Findings suggest that, compared to formal methods, informal contacts are a better channel to
transmit information between job applicants and potential employers and should therefore lead to matches
of better quality that pay higher wages. Some empirical evidence, mainly for the United States, supports
this view and has contributed to make it the common wisdom among economists.
This paper produces new estimates for EU countries and discovers a large cross-country as well as
cross-industry variation in the wage premiums paid to jobs found through informal networks. The data
come from the European Community Household Panel (ECHP), a panel of European households, compa-
rable across countries, where employed workers are asked to indicate the search channel through which
they have found their current job. For the sake of comparison data for the United States are also included
in the analysis1.
My best estimates indicate that informal search channels lead to significantly better paying jobs in
Austria, Belgium and the Netherlands, while the opposite is true in Greece, Italy, Portugal and the United
Kingdom. In the other EU countries - and in the US - no significant wage difference is observed. A even
larger variation emerges from the cross-industry analysis. None of the 9 broad sectors considered shows
differentials of the same sign in all countries. Moreover, only in 5 countries (Austria, Finland, Greece,
Italy and United Kingdom) out of 15 the effects consistently point towards the existence of either a wage
premium or a wage penalty to finding a job through personal contacts. In all other countries, informal
search methods lead to significantly better paying jobs only in some sectors, while the opposite is true in
others.
This paper aims at providing an explanation for the variation in wage differentials between jobs found
through formal and informal channels. In doing this I take a rather unconventional approach in this branch
of the literature. Most of the existing articles attempt to describe either the formation or the characteristics
1Although the sample is not fully comparable to the ECHP. See section 2.1.
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of social networks and, on this ground, draw conclusions about the quality of the information that such
networks are able to vehicle. This paper argues that a lot of the observed variation in wage differentials
can be explained by variation in formal recruitment policies. In deciding their investment in recruitment,
firms trade off the costs of a more intensive screening with the benefits of a more accurately selected work-
force. This decision is obviously affected by the prevailing labour market conditions and is supposedly a
very important factor in determining the ability of firms in selecting workers through formal recruitment
methods relative to informal ones.
Specifically, the model that will be presented later, assumes that employers optimally choose their
"formal recruitment effort": choose in how many newspapers and for how long to post a vacancy, decide
how long and tough the interviewing process should be, buy and administer aptitudinal tests, choose the
interviewers, etc. This allows to control the amount and the quality of the information that can be extracted
from job applicants. The model shows that firms invest more in formal recruitment for high productivity
jobs and positions that require considerable training. High productivity implies that the cost of hiring an
unsuitable worker is higher, both in terms of forgone profits and wages, thus employers are induced to
put more effort in selecting an appropriate candidate. High training costs also induce more recruitment
effort in order to avoid bearing them again in the future, if the hire turns out to be unfit for the job. Formal
recruitment for these types of positions is therefore likely to be more efficient than informal methods. This
mechanism generates variation in the average quality of matches created through different channels and,
in turn, leads to variation in wages.
The predictions of the model are tested using industry-level data on recruitment and training costs
in selected EU countries2. Results confirm that the wage premium paid to jobs found through informal
networks is indeed lower in industries in which firms invest more in recruitment, in high productivity jobs
and positions that require training. Other empirical predictions of the model are also supported by the
data.
Given their extensive use, informal networks must be an important factor in determining the overall
efficiency of the matching process and this is already a sufficient motivation for studying the characteris-
tics of jobs created through this channel. Moreover, by looking at firm’s recruitment strategies, this paper
touches upon a field that has received surprisingly little attention by economists. While the search behav-
iour of both the employed and the unemployed has been extensively studied, very little is known about
2See section 2.2 for a detailed description of these data.
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how firms look for workers. Finally, a better understanding of the role of informal networks would shed
light on other unsolved issues like the sources of wage inequality and the functioning of social capital at
the micro level.
Several papers have already investigated the role of informal networks in the labour market, mostly
addressing two broad questions. The first one concerns the relative efficiency of search methods: are
informal networks an efficient channel to find a job? Most microdata surveys contain questions about the
search methods used by both employed and unemployed workers and a few papers (Holzer (1987b, 1988),
Lindeboom et al. (1994), Osberg (1993)) have exploited this information to look at the relative efficiency
of formal versus informal search. Findings indicate that those who rely on personal contacts normally
receive more offers and find employment more quickly, thus suggesting that informal search is indeed a
very efficient way to get a job.
The second question relates to the type of jobs that are found through informal networks: are these
good or bad jobs? Do they pay higher or lower wages than similar jobs found via formal methods? There
seems to be a generalised wisdom in the literature that these should actually be better jobs. A number
of papers provide convincing explanations to support this wisdom. For example, Montgomery (1991)
argues that, as people tend to have social ties with similar persons, employers can proxy the unobserved
characteristics of applicants with those of their referees, about whom they have better information because,
for instance, they have already worked at the firm for some time. Other authors (Kugler (2003), Saloner
(1985)) suggest that employed contacts of unemployed workers tend to refer only good applicants because
their reputation is at stake and, consequently, less able workers will find it more difficult to get a reference
in the first place. For similar reasons, referees should also monitor their refereed coworkers once they are
hired, thus making them more productive.
However, while individual-level surveys normally contain information about search actions taken by
jobseekers, it is less common to know which search method led to the job people are holding at the time
of the interview. With panel surveys - which follow the same individuals over time - it is theoretically
possible to retrospectively associate to an employed person a set of search methods used when he/she was
looking for a new employer (provided he/she has been interviewed at that time). Nonetheless, it is rather
difficult to know exactly which method led to the observed job. As a consequence there still is limited
empirical evidence to test the theoretical arguments mentioned above. Some findings exist for the United
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States, which, indeed, confirm the idea that jobs found through informal networks pay higher wages3.
However, many of these papers use very selected samples (Granovetter (1974), Marmaros et al. (2002),
Simon et al. (1992)) while others fail to properly control for the unobserved characteristics of individuals
and their personal contacts (Corcoran et al. (1980), Datcher (1983), Staiger (1990)). This paper produces
evidence using representative samples for each European country and applying fixed-effect estimation
techniques.
After a description of the data in section 2, the paper is broadly organised in three parts: first (section
3), empirical evidence from the ECHP is used to document variation in wage differentials between jobs
found through different channels; then (section 4), these results motivate the simple theoretical model
which is finally (section 5) tested against more empirical evidence. Section 6 concludes.
2 The Data
2.1 ECHP and NLSY
The European Community Household Panel is a panel dataset of households that covers all European
Countries. The main advantage of this data source is the high level of cross-country comparability. This is
guaranteed by standardised sampling procedures, defined by Eurostat and implemented by each country’s
national statistical office. Moreover, identical questions are asked to households sampled in each country,
merely translated into the local language. However, several discrepancies between countries still exist4.
The dataset is also meant to keep track of changes in the demographic composition of the population
over time, by recording and including in the survey all births occurred within sampled households as
well as new households created from the split of existing ones. An individual questionnaire exists for
all persons living in a sampled household. Sample sizes differ from country to country, with the highest
sample to population ratios for the largest and the poorest countries.
The ECHP started in 1994 and 6 waves of data have been released so far, covering the period 1994-
1999. Not all countries entered the survey at the same time and for three of them - Germany, Lux-
3Corcoran at al. (1980), Datcher (1983), Granovetter (1974), Marmaros et al. (2002), Kugler (2003), Simon et al. (1992),
Staiger (1990).
4see Peracchi (2002) for a detailed description of the ECHP.
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embourg and United Kingdom - the original sample has been replaced after the first three waves with
harmonised versions of household panels already been produced nationally: the German Socio-Economic
Panel (GSOEP), the Luxembourg’s Socio-Economic Panel (PSELL) and the British Household Panel Sur-
vey (BHPS). When possible data from the existing panels have been provided for the first three years
too.
The sample used in this paper includes all individuals aged 16-64 who are observed in dependent
employment at least in two interviews. This excludes Sweden from the analysis because it has only
entered the ECHP in 1999 and only one year of data is currently available.
Employed workers in the ECHP are asked to indicate how they have found their current job. The exact
phrasing of the question reads: ”By what means were you first informed about your current job?”. Six
possible answers are offered:
• by applying to the employer directly (including approach by an employer);
• by inserting or answering adverts in newspapers, TV, radio;
• through employment or vocational guidance agencies;
• through family, friends or other contacts;
• started own business or joined family business;
• other.
Respondents can choose only one answer. Unfortunately, this question is not asked in the PSELL and
the BHPS, therefore for these two countries only data from the ECHP original sample in the first three
years (1994 to 1996) can be used.
Two important variables are problematic in the ECHP. First, firm’s size was initially collected only
for workers in the private sector and it has then been updated for all workers only when they changed job
since the previous year. As a consequence, firm’s size is missing for most public sector workers. A similar
problem exists for temporary jobs. Information about the type of contract (temporary vs. permanent)
was not collected in the first year and then updated in the later waves for all workers. In order to use all
available information and not to reduce sample sizes, observations with missing values in both of these
variables have been included in the analysis (with values equal to -1) with a specific dummy to control for
them.
The upper panel of table 1 describes the time and country coverage of the data used in the paper, while
summary statistics of the main variables are provided in appendix II (table A1).
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Existing estimates of the wage premium paid to jobs found through informal networks are produced
mostly with US data. For the sake of comparison, US estimates are also reported here. The Panel Study
of Income Dynamics (PSID) is the American data source most comparable to the ECHP, however it does
not contain questions about the search methods used by employed workers to find their current jobs.
This information is readily available in the National Longitudinal Survey of Youths (NLSY), a survey
of a representative cohort of children aged 14 to 21 in 1979 and interviewed 17 times since then. The
cross-sectional sample is supplemented by two additional samples: one with overrepresentation of blacks,
Hispanics and economically disadvantaged persons and a second one meant to be representative of the
military forces. Once appropriately weighted, all individuals from the three samples have been used to
produce the estimates presented here.
Starting with the 1994 survey a set of questions regarding the search methods used to find the current
job(s) has been included in the NLSY79 questionnaire, resulting in 4 valid observations over time for each
individual (1994, 1996, 1998, 2000). As for European countries, the American sample used in the rest of
the paper consists of all individuals who are observed in dependent employment at least twice.
Two main differences make the American and European data not fully comparable. First, they are
produced with very different sampling procedures: the ECHP is meant to be representative of the entire
population in each EU country while the NLSY is representative only of a cohort of US-citizens. Second,
the NLSY question about the search method that led to the current job is slightly different and reads as
follows: ”which of the methods on this card led you to your being offered your current job?”. 12 possible
answers are shown on the card:
• contacted employer directly/interview;
• contacted public employment agency;
• contacted private employment agency;
• contacted friends and relatives;
• contacted school/university employment center;
• sent out resumes/filled out applications;
• placed or answered adverts;
• checked union/professional register;
• other (active);
• looked at adverts;
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• attended job training programs/courses;
• other (passive).
These 12 alternative answers have been regrouped into the ECHP categories according to the following
criterion:
NLSY ECHP 
contacted employer directly/interview  
sent out resumes/filled out applications 
applying to the employer directly 
placed or answered adverts  
looked at adverts 
inserting or answering adverts in 
newspapers, TV, radio 
contacted public employment agency  
contacted private employment agency  
contacted school/university employment center 
employment or vocational guidance 
agency 
contacted friends and relatives family, friends or other contacts 
checked union/professional register 
other (passive)  
other (active) 
other 
 
Respondents can indicate more than one method. In the estimation, the dummy for jobs found through
personal contacts is equal to one for anyone who used this method to obtain his/her current job (even
when other methods have also been used). The NLSY also asks the ”main” method used (and in this case
respondents must give only one answer) but there is a high number of missing values in this variable and
results do not change substantially when the previous definition is used.
The wage measure used in the following empirical exercises is the net hourly wage, which is directly
available in the NLSY and is constructed as the net monthly wage divided by the usual number of working
hours per week (multiplied by 4.3) in the ECHP.
2.2 Eurostat Labour Cost Surveys
Information about recruitment costs come from the Eurostat Labour Costs Survey, a survey of European
firms carried out at regular intervals since 19755. The sample is designed to represent all firms with 10
or more employees. Total labour costs are broken down by various categories and subcategories, and,
although these change from year to year, in 1992 and 1996 the percentage of total labour costs accounted
for by recruitment costs is available for several countries.
The exact definition of recruitment costs is as follows: "...the sums paid to recruitment agencies,
expenditure on job advertisements in the press, travel expenses paid to candidates called for interview,
5The latest release of data contain surveys for the years 1975, 1978, 1981, 1984, 1988, 1992, 1996.
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installation allowances paid to newly recruited staff, etc. This does not include running administration
costs (office expenses, staff wages, etc.).".
Unfortunately, for 1996 - the only year that overlaps with the time coverage of the ECHP - these
figures are only available for 6 countries: Austria, Finland, France, Germany, Luxembourg, Portugal.
For Belgium, Denmark, Greece and the United Kingdom data are only available for 1992, while France,
Luxembourg and Portugal have reported information for both 1992 and 1996. The country and year
coverage of the data used in this paper are described in the lower panel of table 1.
The data refer to the manufacturing and service sectors. No information is available for firms operating
in agriculture. The data are distributed in aggregate format, broken down by industry classification (2-digit
NACE) and firm size.
Table 2 shows recruitment costs as a percentage of total labour costs and per employee (in ECU) in
the industry and service sectors. Austria is a clear outlier with recruitment costs 5 to 10 times higher than
the other countries. Eurostat could not offer any explanations for this large discrepancy, however, in the
empirical exercises performed later on in the paper, country dummies are always included in the various
specifications.
Being the ECHP also produced by Eurostat, the industry classification available here can be readily
merged into the microdata for each country. The Eurostat Labour Costs Survey also provides information
on training costs.
3 Jobs found through personal contacts: evidence from the ECHP
3.1 Who finds job through personal contacts?
I start by documenting the characteristics of jobs found through informal contacts. To this end, standard
probit regressions for having found a job through informal networks have been estimated for each country,
using the 1996 wave of the ECHP6 and data for the same year from the NLSY. The set of controls include
a gender dummy, age and age squared, the number of adults in the household, two dummies for the highest
level of completed education, dummies for part-time, first, temporary and public sector jobs and a set of
dummies for broad occupational, firm size and industry categories.
6The 1996 wave of the ECHP is the one with the widest country coverage.
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Results are shown in table 3. The figures represent marginal effects. There seems to be no notable
regularity across countries in terms of gender, age or income. Jobs found through informal networks
appear to be generally concentrated in the private sector. This is probably due to the requirement in many
countries to pass a nationwide competitive exam in order to enter the public administration.
In most countries the coefficients on the occupational and educational groups are negative and signifi-
cant (the reference groups being the lowest occupations and the least educated). These results indicate an
interesting cross-country regularity: jobs found through personal contacts are systematically concentrated
into lower occupational groups and among less educated workers. This result conforms with findings in
Staiger (1990) on the NLSY.
The use of personal contacts also appears to lead more frequently to jobs in small and medium sized
firms. The distribution across industries looks more varied.
3.2 Wage premiums to jobs found through personal contacts
Given the above finding that jobs found through personal contacts are concentrated into lower occupational
and educational groups, it is reasonable to expect lower wages paid to these jobs compared to jobs found
through formal channels. This can be checked by running the following OLS wage regression for each
country:
ln(wi,t) = πPERSONALi,t + x0i,tβ + νi,t (1)
where PERSONALi,t is a dummy equal to 1 if individual i used personal contacts to find the job
he/she is holding at time t, xi,t is a set of controls which includes a constant, experience and experience
squared, tenure and tenure squared, a dummy for job-to-job movers, a dummy for first job and a set of
year dummies. νi,t is a random error.
All regressions are repeated with and without job’s characteristics (i.e. a dummy for part-time, a
dummy for temporary and a dummy for public sector jobs), occupational (22), industry7 (18) and firm size
(7) dummies. The dependent variable is the log of the net hourly wage.
The estimates of π for each country are shown in the upper panels of figure 2 and table 4. In figure 2
the vertical bars represent 10%-level confidence intervals. In order to visually show the differences in the
7No industry dummies are available for Germany (due to a particular confidentiality agreement with Eurostat).
9
distribution and the size of the estimates across the various specifications, in all panels of figure 2 countries
are ordered according to the ranking of the OLS coefficients in the upper left quadrant.
Looking at this first set of results, some important differences across countries already emerge: sta-
tistically significant coefficients range from -2.4% in Belgium to -11.5% in Luxembourg. In Austria and
Denmark point estimates, although not significant, are positive, while in Finland and France they are
negative (still not significant). Results for the US indicate no significant wage differential.
As expected, when job’s characteristics are included in the set of controls (upper right panel of figure
2), wage differences are more than halved but the ranking of countries remains unchanged. The detailed
results of these regressions are reported in table A2 in appendix II.
Evidence from OLS estimates, although already suggestive of the considerable cross-country variation
in wage differentials, are still far from convincing. The group of workers who have access to informal
networks is probably very selected and the quality of such networks is also likely to be individual specific.
This implies that OLS estimates are affected by a potentially important selection bias. As long as the
unobservable characteristics that influence access to social networks and their quality are fixed over time,
consistent estimates can be produced introducing individual fixed-effects (εi) in equation (1):
ln(wi,t) = πPERSONALi,t + x0i,tβ + εi + νi,t (2)
This model is identified thanks to the longitudinal dimension of the ECHP. The estimates of π are
reported in the lower panels of table 4 and figure 2. Detailed results from these regressions can be found
in appendix II (table A3).
The introduction of individual fixed-effects implies that wage differentials are now identified by the
same worker who is observed in different jobs obtained through different channels during the sample
period8.
Figure 2 shows that the cross-country distribution of the estimates is now very different, suggesting
that individual fixed effects are indeed important and that their correlation with the use of personal contacts
varies considerably across countries.
In seven out of the 15 countries the effect is significant at the 10% level: in Austria, Belgium and the
Netherlands jobs obtained through informal networks respectively pay 4.2%, 6% and 2.9% more, while in
the Greece, Italy, Portugal and the UK the effect is of opposite sign: -2.2% in Greece and Italy, -1.3% in
8In table A1, this is called the "identifying sample" and its size varies from 5% to 26% of the entire sample.
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Portugal, and -3.5% in the UK. For all other countries estimated coefficients are not significantly different
from zero. Unlike other authors (Kugler (2002), Staiger (1990)), who find a positive and significant wage
premium, my estimates for the US are positive but non-significant. When job characteristics are included
in the set of controls, results don’t change dramatically: the impact of these variables is probably largely
captured by the fixed-effects.
A even larger variation emerges from the cross-sector analysis. Industry-specific wage differen-
tials between jobs found through informal and formal methods are produced by interacting the dummy
PERSONALi,t with a full set of sector dummies:
ln(wi,t) =
X
j
πj [industry(j)i,t ∗ PERSONALi,t] + x0i,tβ + εi + νi,t (3)
where industry(j)i,t is a dummy equal to 1 if individual i is observed working in sector j at time t,
and zero otherwise. The other symbols have the usual meaning. The sector-specific wage differentials,
πj’s, are now identified by those individuals who change either sector or search method over time (or
both), however the number of identifying individuals in each industry can be very small, thus reducing
the precision of the estimates. For this reason, in order to achieve larger cell sizes, I have re-grouped
the 18 industries available from the ECHP into 9 broader sectors. The exact definitions of the industry
classification is provided in table A6, in appendix II.
Equation (3), estimated separately for each country, yields 126 (9 sectors in 14 countries) coefficients,
of which only those significant at the 10% level are reported in figure 3. As expected, because of the
smaller cell sizes, these effects are larger with larger standard errors. The main message of figure 3,
however, is that wage differentials between jobs found through informal and formal methods vary consid-
erably across sectors as well as across countries. None of the 9 broad sectors considered here shows wage
differentials of the same sign in all countries. Moreover, only in 5 countries (Austria, Finland, Greece,
Italy and United Kingdom) out of 15 the effects consistently point towards the existence of either a wage
premium or a wage penalty to finding a job through personal contacts. In all other countries, informal
search methods lead to significantly better paying jobs only in some sectors, while the opposite is true in
others.
There can be at least two alternative explanations for the existence of wage differentials between jobs
found through formal and informal channels. First, jobs obtained through informal networks might be
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different along some non monetary dimensions that are difficult to observe, like job security or stability,
responsibility or effort, etc. In this case, wages would simply reflect compensating differentials for some
permanent job specific characteristic. Alternatively, differences could be due to actual mismatching, with
formal or informal channels being better or worse at matching the right worker to the right job.
These two alternative explanations have opposite empirical implications: if the wage premiums ob-
served in the data are due to compensating differentials, then they should be permanent, i.e. they should
not disappear with tenure. On the contrary, if they are due to real mismatching, then, as workers and
employers move on to better job partners, these bad matches are destroyed and, consequently, wage dif-
ferentials should disappear as tenure increases.
Estimates in table 5 allow to discriminate between these two hypotheses. The coefficients reported in
this table come from fixed-effect wage regressions similar to (2) where the dummy for jobs found through
personal contacts has been replaced by its interactions with two dummies for tenure higher and lower than
6 months, respectively:
ln(wi,t) = π1[PERSONALi,t · LOW_TENi,t] + (4)
+π2[PERSONALi,t ·HIGH_TENi,t] +
+x0i,tβ + εi + νi,t
If individual i at time t has been in his/her current job for less than 6 months, LOW_TENi,t takes
value 1 andHIGH_TENi,t is equal to 0, viceversa if individual i at time t has been in his/her current job
for more than 6 months.
For these regressions the sample has been restricted to jobs created during the sample period only, to
avoid stock-sampling bias that would affect all tenure effects. Hence, the figures reported in table 5 are
to be interpreted as the average wage differentials in jobs with less and more than 6 months of tenure
respectively9.
Apart from the anomalous case of Finland, in all other countries wage differences tend to disappear
with tenure, thus suggesting that they must be due to some sort of mismatching rather than to compensating
differentials. The model presented in the next section will elaborate on this assumption.
I conclude by briefly discussing the possibility that also fixed-effect estimates are biased by sample
selection. Although all available observations have been included in the regressions described so far, it
9Detailed results are in table A4 the appendix.
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has already been mentioned that fixed-effect wage differences are identified by workers who, during the
sample period, changed both job and search method (formal vs. informal) at least once. Let us call this
group the "identifying sample".
Summary statistics in table A1 indicate that the size of this sub sample of workers varies between 5%
and 26% of the total. There are various potential reasons to think that the composition of the "identifying
sample" differs from that of the total sample. For example, if one search channel systematically leads
to well paid and stable jobs, then people who used that channel for their first job would be less likely to
change employer and search method in the future.
In order to check whether this, or other sources of selection, affect the results discussed earlier, table
A5 in appendix II reports results from country-by-country probit regressions for the probability of being in
the "identifying sample" (marginal effects shown in the table). The estimates somehow replicate some of
the results of table 3, given that in order to be in the identifying sample one must have found at least one job
through personal contacts. However, there is no new systematic trend along the individual characteristics
included in the set of controls, suggesting that, conditional on the observables, selection is to a large extent
random.
4 A model with endogenous recruitment effort
The empirical results discussed in the previous section challenge a generalized belief in the literature
that informal contacts contribute to improve the quality of job matches (although some working papers
have already documented contrasting results for some countries. See Bentolila et al. (2003), Calvo et al.
(2003)). Once comparable data for several countries are available - as in the ECHP - a large cross-country
variation in the premiums paid to jobs created through informal networks emerges.
This is a new empirical result that clearly points towards the role of some underlying country-specific
or labour market-specific characteristics that somehow modify the impact of informal networks on indi-
vidual wages. These considerations motivate the attempt conducted in this section to construct a simple
theory that explains the existence of both negative and positive premiums to jobs found through personal
contacts.
Previous papers (Montgomery (1991), Mortensen et al. (1994), Simon et al. (1992)) have suggested
that personal contacts transmit information between job applicants and potential employers more effec-
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tively than other channels. However, as long as personal contacts are assumed to be a better channel
for the delivery of information, no explanation for the observed wide variation in wage premiums can be
provided, especially for those cases in which jobs found through informal networks pay lower wages.
The most intuitive way to relax this assumption is to endogenise the amount and quality of information
delivered by informal contacts relative to other recruitment channels. In other words, what matters is not
the informational content of references per se, but relative to how informative other recruitment strategies
are.
Moreover, firms have typically little control over the amount of information they can obtain through
informal contacts and they are likely to take the value of references as exogenous. On the other hand, firms
do choose their recruitment strategies as far as formal channels are concerned: set up a human resource
department, decide how long and tough the interviewing process should be, buy and administer aptitudinal
tests, choose the interviewers, etc. The more the firm invests in formal recruitment the more information
about the worker’s unobserved characteristics can be extracted.
This is the approach taken in the simple model presented here, where the key ingredient is the firm’
endogenous choice of formal "recruitment effort”. As the informational content of references is assumed
to be exogenous (although positive and potentially very relevant), it is the effort that the firm decides to
put into formal screening that determines which one of the two channels (formal vs. informal) is more
informative and, consequently, which wage is higher.
Specifically, the model shows that firms invest more in formal recruitment for filling high productivity
jobs and jobs that involve substantial training. Consequently, positions with these characteristics are com-
paratively more likely to be filled with suitable candidates through formal channels than informal ones, the
first being more productive. As long as wages vary with productivity, this mechanism generates variation
in the average quality of matches created through different channels as well as in wages.
Let us now move on to the equations of the model, which is a simple modification of a standard
matching model à la Pissarides (2000). All equations are written in discrete time. In order to focus
attention on the choice of the recruitment strategy, neither the supply side of the labour market nor the
process of wage negotiation will be modelled here: firms always offer wages equal to an exogenous
fraction β of expected or actual productivity and workers always accept the offer. Moreover, the analysis
is conducted in partial equilibrium, i.e. holding the total number of jobs fixed: each firm only has one
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vacancy and no new firms can enter the market10.
Productivity is match-specific and for each firm there exist two types of workers, suitable and unsuit-
able. The types are unknown to both the firm and the worker until production takes place. A job filled
with a suitable worker produces x = p > 0, unsuitable workers produce x = 0. In order to start operating
a job and before knowing the worker’s type, a fraction k of productivity p must be spent on training.
Firms meet workers with per-period probability q. Conditional on having met a worker, he/she can
arrive through the formal or the informal channel with probabilities δ and (1− δ)11.
Through each channel employers can meet either suitable or unsuitable candidates and, by undertaking
recruitment activities, they can improve the probability of being matched to a suitable one. This is captured
in the model by a "recruitment function" ζ(Rf,i) which represents the probability of being matched with
a suitable candidate (conditional on having met one through either of the two channels) and where Rf
represents formal recruitment effort and Ri is its analog for the informal channel.
In other words, in each period 5 events can occur for each unfilled vacancy:
Event Probability 
1. the vacancy remains unfilled (1-q) 
2. the vacancy is filled with a suitable 
candidate through the formal channel qδζ(Rf) 
3. the vacancy is filled with an unsuitable 
candidate through the formal channel qδ(1-ζ(Rf)) 
4. the vacancy is filled with a suitable 
candidate through the informal channel q(1-δ)ζ(Ri) 
5. the vacancy is filled with an unsuitable 
candidate through the informal channel q(1-δ)(1-ζ(Ri)) 
 
In this framework, recruitment effort - Rf,i - can be interpreted both as extensive and intensive re-
cruitment, i.e. employers can improve the probability of finding a suitable worker by intensifying their
searching activities (e.g. by advertising more and in better selected newspapers, by organising events at
professional schools and/or colleges, etc.) and/or by intensifying their screening activities (e.g. more
and more accurate interviews, aptitudinal tests, etc.). The ζ(·) function is a convenient modelling tool to
capture the joint effect of both sets of activities.
10Most of the comparative statics effects will, however, carry through in general equilibrium as well.
11This is just a convenient solution to allow firms to hire through both channels simultaneously. Several alternative assump-
tions are possible about the meeting probabilities but none of the empirical implications depend crucially on these.
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Ri is to be interpreted as the informational value of personal contacts: filling a vacancy with a suitable
candidate through the informal channel is as likely as through formal methods with effort equal to Ri. A
crucial assumption of the model will be that Ri is exogenous to the firm, while Rf is chosen optimally to
maximise the value of an unfilled vacancy.
The properties of ζ(·) are intuitive: in the absence of any screening - ζ(0) - the probability of meeting
a suitable candidate is simply equal to the fraction of such workers in the pool of job applicants, as
Rf,i →∞, ζ(Rf,i)→ 1. Hence, ζ(Rf,i) is increasing and concave in Rf,i. Additionally, the return to Rf,i
should tend to zero when the number of suitable workers goes either to 1 or to zero: there is no advantage
in screening candidates when they are all either suitable or unsuitable for the job12.
Firms optimally choose formal recruitment effort - Rf - by trading off the benefits of a higher proba-
bility of creating a good match with the linear costs of recruitment, cRf . Informal contacts provide some
exogenous information - Ri - about candidates, which comes at no cost to the firm but cannot be adjusted
optimally. It must be noted here that also applicants contacted via informal methods typically go through
a screening process, but this is usually shorter and less intense13. For simplicity, the model makes the
extreme assumption that candidates met through informal contacts do not go through formal screening.
Given the above assumptions and a per-period discount rate r, the value of a vacancy to a representative
firm is:
V = −cRf +
q
1 + r
{δζ(Rf) [Jf(p)− kp] + δ(1− ζ(Rf)) [Jf(0)− kp] + (5)
+(1− δ)ζ(Ri) [Ji(p)− kp] + (1− δ)(1− ζ(Ri)) [Ji(0)− kp]}+
+
1− q
1 + r
V
where Jf,i(p) and Jf,i(0) are the value of a job filled with a suitable and unsuitable worker, respec-
tively14. A job filled with a suitable candidate produces x = p and is never destroyed. An initial wage -
12For example, an appropiate functional form for ζ(·) could be the following:
ζ(R) = 1− (1− n)e−nR
where n is the fraction of suitable workers.
13This as well as other assumptions made here about the behaviour of firms will be discussed in a companion paper using
establishment level data for the United Kingdom (Survey of Employers’ Recruitment Practices, 1992).
14In this specification it is assumed that recruitment costs are paid ex-ante, i.e. before meeting workers. This is consistent
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wf,i - equal to expected productivity is paid in the first period and is later updated to a fraction of actual
productivity for all the subsequent periods. A job filled with an unsuitable candidate produces x = 0, the
initial wage - wf,i - must be paid for one period before the worker is dismissed and the vacancy re-opened.
Given the above assumptions, Jf,i(p) and Jf,i(0) can be written as:
Jf,i(p) = p− wf,i + (1− β)
p
r
(6)
Jf,i(0) = −wf,i +
1
1 + r
V (7)
where wf,i = βζ(Rf,i)p.
Firms choose Rf in order to maximise equation (5) according to the following first order condition:
0 = δζ 0( bRf) ·c bRf + q
1 + r
kp+ (1− β)(1 + r + q)p
¸
− (8)
−c
·
r
q
(1 + r + q) + δζ( bRf) + (1− δ)ζ(Ri)¸
The effects of the parameters on the optimal level of recruitment, bRf , can be easily computed from
equation (8). The following paragraphs give the intuition of the comparative statics, while the detailed
proofs are shown in appendix I.
The effect of productivity (p) is rather intuitive: for a highly productive job forgone earnings from
keeping the vacancy open are higher and, additionally, if an unsuitable worker is hired, the firm incurs in
a higher loss because of the higher wage. Both effects induce more investment in recruitment15.
Higher training costs (k) also lead to higher bRf . For the same level of productivity, higher training
costs induce firms to invest more in recruitment in order not to have to train several workers before finding
a suitable one.bRf also increases with the meeting probability, q. This is analog to the "discouraged-job" effect de-
scribed in Pissarides (2000)16: a higher probability of finding a worker increases the value of a vacancy
and firms respond by recruiting more intensively.
with empirical evidence from firms’ data. However, the empirical implications of the model remain unchanged under the
alternative assumption that recruitment costs are only paid if a worker is hired through the formal channel.
15Note that this results does not depend on the assumption that unsuitable workers are totally unproductive. In particular, a
similar model in which unsuitable workers produce a fraction of p will give the same implication.
16Chapter 5, pag. 130.
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For the same reason also a higher δ, the parameter that describes the relative importance of the formal
relative to the informal channel, has a positive effect on bRf .
Finally, investment in formal recruitment decreases with Ri, the informational value of personal con-
tacts.
Turning now to wages, the model readily predicts that continuation wages are identical for all matches
regardless of the recruitment channel used to create them. This conforms with the empirical evidence
presented in the previous sections that wage differentials fade away with tenure (see table 5). Initial wages,
however, differ and their ratio depends on the relative efficiency of formal vs. informal screening:
wi
wf
=
ζ(Ri)
ζ( bRf) (9)
Clearly, the premium paid to jobs found through personal contacts decreases with productivity, with
training costs and with the formal meeting probability. It increases with the informational value of informal
networks - Ri.
5 Testing the empirical predictions of the model
The model presented in the previous section contains two main empirically testable implications. The first
is equation (8), which suggests that investment in recruitment is positively correlated with productivity
(p), training costs (k) and the meeting rate (q), and negatively correlated with the informational value of
personal contacts (Ri). The second is equation (9), which implies that the wage premium to finding a job
through personal contacts ( wi
wf
) is correlated negatively with investment in recruitment ( bRf ) and positively
with the informational value of personal contacts (Ri).
In this section each of these implications will be tested against the empirical evidence using industry-
level data. Moreover, a reduced form of the model in which relative wages depend negatively on produc-
tivity and training, controlling for labour market conditions, will also be tested using both industry- and
individual-level data.
As discussed in section 2.2, the 1992 and 1996 Eurostat Labour Costs Surveys contain information
on both recruitment and training costs at the industry level, which can be used to construct empirical
counterparts of Rf and k. Measures of productivity at the industry level are also readily available from
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Eurostat.
Unfortunately, Ri cannot be easily observed and additional identification assumptions are needed. In
particular, personal contacts will be assumed to be equally informative within each country, so that Ri can
be controlled for by country dummies. This restriction does not come at no cost, specifically it implies I
will be able to explain the variation in wage differentials between jobs found through different channels
only across sectors and within countries.
The measurement of q also requires some discussion. Following the conventional view of the matching
function, meeting probabilities for firms depend positively on the number of jobseekers and negatively on
the number of unfilled vacancies. However, workers typically search for jobs across industries, hence a
measure of labour supply (i.e. the unemployment rate) at the industry level is hard to define and construct.
Variation in labour demand at the industry level (i.e. the number of vacancies) is therefore likely to capture
a large fraction of the variation in meeting rates across industries.
An internationally comparable measure of labour demand can be constructed from the OECD Business
Trend Survey, a quarterly survey of businesses’ expectations in the manufacturing sector in selected OECD
countries. Among other things, employers are asked whether they are planning to increase/decrease or
maintain constant their work force in the following 3 months.
The measure of labour demand that will be used here is computed as the annual average of the differ-
ence between the fraction of respondents who expect to increase and decrease their employment. I will
call this variable "employment trend". A positive number indicates that throughout the year firms have
been posting new vacancies rather than closing down jobs. According to the definition of meeting prob-
ability, in markets where firms are posting more vacancies the probability of meeting a worker is lower.
Although this is only an indirect and imperfect measure of labour demand, it is, to my knowledge, the only
internationally comparable source of information about vacancies.
Test 1: the determinants of recruitment effort. With these data, the effects of the level of productivity
and training costs on recruitment effort can be identified by estimating the following regression at the
industry level:
Rc,s,t = α1pc,s,t + α2kc,s,t + α3empc,s,t + ηc + νt + εc,s,t (10)
where Rc,s,t, pc,s,t and kc,s,t are annual recruitment costs, annual output and annual training costs per
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employee in country c, sector s and year t (all in logs of current ECU), respectively; empc,s,t is the measure
of labour demand described above; ηc is a country dummy and νt is a year dummy. εc,s,t is the error term,
clustered by country-industry cells.
Results are shown in table 6. Since employment trend is only available for the manufacturing sector,
this variable is omitted in the first column, which shows the estimates for both the manufacturing and
the service sectors. As predicted, firms spend more on recruitment in industries in which jobs are more
productive and more training is provided. Column 2 repeats the estimation for the manufacturing sector
only and results are confirmed17.
Finally, column 3 includes employment trend as a regressor and, once again, the coefficients on pro-
ductivity and training costs are positive and strongly significant18. Employment trend is also found to have
a significant and negative effect suggesting that firms invest less in recruitment in tighter labour markets,
the "discouraged-job" effect mentioned earlier on.
Test 2: wage differentials and recruitment costs. Turning now to equation (9), the predicted negative
correlation between the wage differential ( wi
wf
) and recruitment can be tested by running a fixed-effect
wage regression similar to (2), pooling all countries together and introducing an interaction term between
the dummy for jobs found through personal contacts and average recruitment costs in the corresponding
industry in 1996, Rs,96:
ln(wi,t) = γ [PERSONALi,t ∗Rs,96] + πPERSONALi,t + x0i,tβ + εi + νi,t (11)
Time-variation in the interaction term will only be generated by individuals observed in jobs found via
different channels. Unfortunately, only 5 countries - Austria, Finland, France, Luxembourg and Portugal -
provided data on recruitment in 1996.
Results are shown in the first column of table 7 and, indeed, confirm the prediction of the model. In
this specification, however, the coefficients on all the controls (xi,t) are constrained to be the same for
17The reason why in column 2 there are more observations than coumn 1 is because, while training and recruitment data come
at a very detailed industry level (NACE rev.1), productivity at such a disaggregated level is only available for the manufacturing
sector. If one wants to include the service sector too, many manufactory subindustries must be reaggregated at a higher level.
18The number of observations is now much smaller because, in the process of matching data from Eurostat (recruitment,
training and productivity) with data from the OECD (business trend), some sectors are lost and others have to be reaggregated
to a higher level.
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all countries. The second column of table 7 reports results obtained from the same equation, when all
the xi,t’s are interacted with a full set of country dummies to allow for country-specific coefficients. The
estimates are virtually identical.
Test 3: the reduced form model. Equations (8) and (9) can be combined into a reduced form model,
in which relative wages depend negatively on productivity and training, controlling for labour market
conditions and country (or individual) fixed-effects.
This model can be tested in two alternative ways. First, industry-level data on productivity, training
and employment trend can be matched into the ECHP to check whether they are correlated with the wage
differentials ( wi
wf
).
This is done in the upper panel (panel A) of table 8. In the first two columns, the basic model refers to
a regression similar to equation (11), where the interaction between PERSONALi,t andRs,96 is replaced
with interactions terms between PERSONALi,t and productivity, training costs an employment trend.
In the fully interacted model, all controls are interacted with country dummies. Both specifications are
estimated for the manufacturing and service sectors together, and for manufacturing only. In the latter
case, the employment trend variable can be included.
Results are now less clear. The coefficients are always very small and never statistically significant.
The point estimates seem to contradict the prediction of the model.
The lower panel (panel B) of table 8 presents an alternative test of the reduced form model. The ECHP
contains information on occupation categories which can be used to test the effect of productivity: as long
as jobs in higher level occupations are more productive, one would expect the premium paid to jobs found
through informal networks to be lower in higher occupations. Information on training is also available
in the ECHP. Employed workers are asked to indicate whether they have received any training that they
are finding useful in their current job. Unfortunately, it is not possible to know whether training has been
provided by the current or a previous employer. The model predicts that, in these jobs, the premium to
personal contacts should be lower. Note that individual fixed effects are likely to be a good control for
the informational value of references (Ri), which can now vary at the individual level. A set of regional
dummies is included to control for local labour market conditions.
Eventually, the reduced form model is tested by estimating the following fixed-effect wage regression:
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ln(wi,t) =
X
j
θj [Occup(j)i,t ∗ PERSONALi,t] + (12)
+δ [traini,t ∗ PERSONALi,t] + x0i,tβ + εi + νi,t
whereOccup(j)i,t is a dummy equal to 1 if individual i at time t is holding a job in the jth occupational
group, traini,t is a dummy equal to 1 if individual i indicates to have received training which is useful in
carrying out the job he’s holding at time t and the other symbols have the usual meaning. Three standard
broad occupational dummies are considered: high, intermediate and lower occupations. Estimates now
confirm the predictions of the model.
Similarly to equation (11), also equation (12) can be improved by allowing all coefficients on the
xi,t’s to vary by country. This is done in the second column of table 8 (panel B), where, once again, the
estimates suggest that the wage premium paid to jobs found through informal networks is lower in higher
occupations. The coefficient on the training interaction has the expected sign but it is not significant.
Additional implications: the incidence of jobs found through personal contacts The model also
predicts that, in each period, a fraction qδ of jobs is created through the formal channel and 1− ζ( bRf) of
these are immediately destroyed. Similarly, the informal channel leads a fraction q(1− δ) of vacancies to
be filled in each period, 1− ζ(Ri) of which are destroyed. This implies that, at the end of each period, the
ratio of vacancies filled through the informal channel relative to the formal one is:
P =
(1− δ)
δ
ζ(Ri)
ζ( bRf) (13)
Equation (13) suggests that the probability of observing a job filled though the formal channel is lower
when firms invest more in formal recruitment. This is tested in table 9 which reports results from the
following probit regression on the pooled sample of individuals from all countries:
Pr(yi = 1) = Θ (γRs + x0iβ) (14)
where yi is equal to 1 if individual i has found her current job through personal contacts and zero
otherwise. As above, Rs is the log of average recruitment costs per employee in the industry s where
individual i is observed. Θ(·) is the cumulative of the normal distribution. The estimation is run using data
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from the 1996 wave of the ECHP, which is the one that allows the widest country coverage, and excluding
individuals with less than one year of tenure. The set of controls is the same as in table 3, except that here
all countries have been pooled together.
The estimate of γ is shown in the first column of table 9 and confirms the prediction that less jobs
are found through personal contacts when firms invest more in recruitment activities. The second column
of table 9 reports the results obtained from the same model when the coefficients of all the controls are
allowed to vary by country. The point estimate is still negative but not significant.
Similarly to equation (9), the reduced form version of equation (13) can also be tested using either
industry-level or individual-level regressors for productivity and training. The upper panel (panel A) of
table 10 exploits the first option and contains estimates of probit regressions similar to (14) where Rs is
replaced by productivity, training and employment trend corresponding to the industry in which individual
i is observed. Once again, the estimation is performed with fixed (basic model) and country-specific (fully
interacted model) coefficients for the controls as well as for manufacturing and industry together and for
manufacturing only.
Results are mixed: in the basic model (column 1 and 2) productivity appears to have the predicted
negative and significant effect on wage differentials, while the effect of training is either non significant or
of the wrong sign. These findings are reversed in the fully interacted model (column 3 and 4) where pro-
ductivity shows a positive effect (either significant or not) and the coefficient of training has the expected
negative sign (significant in one specification).
Alternatively, a test of the reduced form of equation (13) using individual level data is shown in the
lower panel (panel B) of table 10. This is done by running the following probit regression:
Pr(yi = 1) = Θ
ÃX
j
θjOccup(j)i + δTRAINi + x0iβ
!
(15)
where the symbols have the same meaning as in equation (12). Regional dummies are also added to
the set of controls. Results are now clearly supporting the predictions of the model: there are less jobs
created through the informal channel in high occupations as well as in positions that require more training.
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6 Conclusions
How does this paper answer the question of the title? Do friends and relatives really help in getting a good
job? It depends.
The first part of the paper documents that, contrary to the common belief, informal search channels
not always lead to significantly better paid jobs. Across countries and industries wage premiums and wage
penalties to finding a job through personal contacts are equally frequent. Workers’ and jobs’ observable
characteristics are controlled for in computing these wage differentials and individual fixed-effect are also
introduced to account for the fact that both access to informal networks and the quality of information
transmitted via personal contacts might be individual specific. Moreover, the fact that wage differen-
tials between jobs found through formal vs. informal channels disappear with tenure suggests that they
probably originate from some kind of mismatch.
The paper then moves on to presenting a simple model in which firms invest optimally in formal
recruitment to improve the probability of being matched to a suitable worker. In this model, even if
informal networks also provide useful information about applicants and help forming good matches, jobs
created trough formal methods can on average be of better quality, if investment in formal recruitment is
large enough. This happens more likely when employers are filling high productivity jobs, because the
cost of hiring an unsuitable worker is higher, both in terms of forgone profits and higher wages paid out.
Firms also invest more in recruitment when training costs are high, because a new worker will have to be
trained again if the hire turns out to be unfit for the job.
In the last part of the paper, industry level data for several European countries are used to show that,
indeed, firms spend more on recruitment when both productivity and training costs are higher. An interest-
ing "discouraged-job" effect is also found: expenditure on recruitment activities is lower in tighter labour
markets. Finally, the wage premium to finding a job through personal contacts is shown to be negatively
correlated with expenditure in recruitment activities and, consequently, also lower in high productivity
occupations and in jobs that require training.
Analysing the role of informal networks in the labour market is interesting in itself, given the extensive
use that both firms and workers make of them. It also allows to shed light on some sources of wage
dispersion that have not yet been fully explored. Moreover, this paper takes the rather unconventional
approach to look at variation in formal recruitment practices as a source of wage differentials between
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jobs found through different search channels. In doing this it touches a field that has received surprisingly
little attention by economists: while the search behavior of jobseekers has been extensively studied, very
little is known about how firms look for workers. This paper is an example of how a deeper understanding
of firms’ recruitment policies can help answering questions that are still unresolved.
This work could be extended in several directions. As workers are supposed to react to firms recruit-
ment policies, the supply side of the labour market should also be modelled. Intuitively, if workers are
unaware of their type, i.e. they don’t know ex-ante if they are properly qualified for the job, the main
results shown here should not change. However, if workers have some information about their type, some
form of self selection could arise, with workers being more likely to apply to vacancies that better fit their
characteristics when the screening process is stricter. In such framework, firms’ benefits of investing in
recruitment should increase: not only does a stricter recruitment policy allow them to select good candi-
dates (just like in the model presented here), but it also induces more self selection of workers in the first
place, thus increasing the average quality of the pool of candidates.
More research is also needed to understand how employers choose their recruitment strategies and how
these affect overall labour market performance. To do this more and better firm level data are necessary.
A companion paper, based on an original dataset of filled vacancies in more than 5,000 British establish-
ments, will look at the micro and macro determinants of both the intensity and the types of recruitment
practices used by employers.
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Tables and Figures 
Table 1: Sample composition by country and year
A: European Community Household Panel
Country sample size
(# of individuals) 
1994 1995 1996 1997 1998 1999 2000
Austria 2364  
Belgium 1555 
Denmark 2387 
Finland 1913   
France 2658 
Germany 3573 (1) (1) (1) (1) (1) (1)
Greece 2364 
Ireland 2627 
Italy 3240 
Luxembourg 596     
Netherlands 3715 
Portugal 3785 
Spain 4277 
United Kingdom 2223      
United States 1574 (2) (2) (2) (2)
data available data unavailable 
(1) German Socio-Economic Panel 
(2) National Longitudinal Survey of Youths (NLSY79) 
B: Eurostat Labour Costs Survey
Country 1992 1996
Austria
Belgium 
Germany
Denmark
Finland
France
Greece
Luxembourg 
Portugal
United Kingdom 
data available data unavailable 
Table 2. Recruitment costs in European countries
Country Sector
1992 1996 1992 1996
Austria industry - 0.50 - 204.45
services - 1.05 - 471.66
Belgium industry 0.07 - 22.60 -
services 0.24 - 78.85 -
Germany industry - 0.06 - 24.99
services - 0.13 - 45.66
Denmark industry 0.08 - 24.83 -
services 0.11 - 32.39 -
Finland industry - 0.11 - 35.72
services - 0.17 - 48.88
France industry 0.09 0.05 27.52 18.20
services 0.14 0.06 42.62 20.36
Greece industry 0.01 - 1.32 -
services 0.01 - 1.27 -
Luxembourg industry 0.02 0.04 5.74 13.25
services 0.07 0.21 22.85 77.93
Portugal industry 0.03 0.02 2.96 2.14
services 0.06 0.08 8.24 11.19
United Kingdom industry 0.30 - 74.81 -
services 0.42 - 81.62 -
Source: Eurostat
% of total annual labour
costs
spending per employee in
current ECU
Note: only establishments with 10 employees or more were included in the Eurostat Labour Costs Surveys
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-0.0
24
 
0
.0
29
 
-0.05
1*
*
 
0
.0
27
 
-0
.0
47
 
0
.0
08
 
-0
.13
3*
* 
-0.00
2 
0.03
7
* 
-0
.00
0 
0
.00
8 
0.00
9 
 
(0
.025) 
(0
.034) 
(0.028) 
(0
.023) 
(0
.0
26) 
(0.025) 
(0
.0
25) 
(0.030) 
(0.018) 
(0.064) 
(0.015) 
(0
.022) 
(0.020) 
(0
.026) 
(0.013) 
1=
tertia
ry
 ed
u
. 
-0
.0
35
 
-0
.0
75
* 
-0
.0
16
 
-0.0
26
 
-0
.15
0*
**
 
-0
.0
25
 
-0.06
3 
-0
.0
30
 
-0
.1
21
*
**
 
-0.20
7
**
* 
-0.03
5 
-0
.12
6*
* 
-0
.1
03
*
**
-0.10
8*
*
* 
 
(0
.047) 
(0
.041) 
(0.030) 
(0
.028) 
(0
.0
32) 
(0.035) 
(0.043) 
(0.039) 
(0.029) 
(0.063) 
(0.025) 
(0
.053) 
(0.030) 
(0
.030) 
1=
seco
n
d
. ed
u
. 
-0
.0
21
 
-0.0
38
 
0.01
2 
-0.0
20
 
-0
.06
5*
**
 
-0.05
6*
*
 
0
.0
33
 
-0
.0
09
 
-0.03
5
* 
-0
.0
79
 
-0.02
8 
-0
.06
7*
* 
-0
.04
0 
-0.07
1*
*
* 
 
(0
.028) 
(0
.035) 
(0.024) 
(0
.023) 
(0
.0
25) 
(0.027) 
(0.035) 
(0.027) 
(0.020) 
(0.055) 
(0.019) 
(0
.030) 
(0.027) 
(0
.024) 
-0
.0
0
6
 
(0.006)
Job
’s
ch
aracteristics
1=
tem
p
ora
ry
 
-0
.0
44
 
0
.02
3 
0.01
4 
0
.00
0 
-0.03
0
 
0.02
3 
0
.0
38
 
0.0
66
* 
-0.04
7
* 
-0
.1
00
 
-0
.0
67
**
 
0
.00
4 
-0
.0
54
*
**
 
-0
.0
89
 
-0
.0
19
 
 
(0
.034) 
(0
.036) 
(0.027) 
(0
.022) 
(0
.0
33) 
(0.029) 
(0
.0
45) 
(0.035) 
(0.025) 
(0.115) 
(0.033) 
(0
.028) 
(0.020) 
(0
.057) 
(0.084) 
1=
 p
art tim
e 
0.0
84
**
 
0
.04
8 
0
.0
87
**
 
0
.00
1 
0
.0
05
 
0.04
0 
0
.0
18
 
0.00
1 
0
.0
7
0*
 
0.02
8 
-0.00
4 
0
.00
5 
0.11
4*
*
* 
0
.0
93
**
*
 
-0
.0
06
 
 
(0
.038) 
(0
.043) 
(0.041) 
(0
.034) 
(0
.0
38) 
(0.039) 
(0
.0
62) 
(0.035) 
(0.036) 
(0.079) 
(0.022) 
(0
.062) 
(0.041) 
(0
.035) 
(0.036) 
1=
first jo
b
 
-0
.06
6*
* 
0
.04
2 
-0
.0
18
 
-0.0
40
 
-0.06
1
 
0.01
0 
0
.0
08
 
-0.0
99
**
* 
0
.0
3
4*
 
0.00
8 
-0.01
0 
0
.03
2 
0.0
03
 
0
.00
8 
- 
 
(0
.027) 
(0
.033) 
(0.034) 
(0
.024) 
(0
.0
49) 
(0.038) 
(0
.0
30) 
(0.028) 
(0.019) 
(0.062) 
(0.021) 
(0
.023) 
(0.026) 
(0
.041) 
 
1=
 p
u
b
lic sector 
-0
.06
3*
* 
0
.03
0 
-0.09
5
**
* 
-0
.0
4
5*
* 
-0
.13
6*
**
 
-0.1
02
**
* 
-0
.3
1
4*
**
 
-0.2
14
**
* 
-0
.1
55
*
**
 
-0.35
0
**
* 
-0
.0
65
**
 
-0.15
2**
* 
-0
.3
13
*
**
 
-0
.0
47
 
0.06
5 
 
(0
.025) 
(0
.049) 
(0.026) 
(0
.018) 
(0
.0
30) 
(0.032) 
(0
.0
47) 
(0.034) 
(0.031) 
(0.096) 
(0.026) 
(0
.033) 
(0.032) 
(0
.046) 
(0.047) 
O
ccu
p
ation
s
(4)
1=
 h
ig
h
er. o
ccu
p
. 
-0
.06
7*
* 
-0.13
8*
**
 
-0
.0
36
 
-0.0
16
 
-0
.0
67
*
* 
-0.1
43
**
* 
-0
.1
4
9*
**
 
-0.07
2*
*
 
-0.04
0 
-0
.0
58
 
-0
.1
20
*
**
 
-0
.0
59
 
-0.0
73
**
 
-0.09
7*
*
* 
-0
.0
5
0*
 
 
(0
.029) 
(0
.040) 
(0.027) 
(0
.025) 
(0
.0
32) 
(0.025) 
(0
.0
43) 
(0.036) 
(0.029) 
(0.075) 
(0.022) 
(0
.043) 
(0.034) 
(0
.030) 
(0.029) 
1=
 in
term
. occu
p
. 
-0
.0
47
*
 
-0.0
30
 
-0
.0
36
 
0
.01
4 
-0
.0
52
* 
-0.1
51
**
* 
-0.0
72
* 
0.00
9 
-0.00
4 
0.01
6 
-0
.0
78
*
**
 
0.0
61
**
 
-0
.01
7 
-0.08
7*
*
* 
-0
.0
02
 
 
(0
.028) 
(0
.037) 
(0.026) 
(0
.026) 
(0
.0
28) 
(0.023) 
(0
.0
37) 
(0.033) 
(0.023) 
(0.064) 
(0.020) 
(0
.026) 
(0.027) 
(0
.027) 
(0.031) 
F
irm
’s
size
(5)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1=
sm
all 
0
.01
4 
0.0
95
**
 
-0.04
5*
* 
0
.0
82
**
*
 
0.1
43
**
* 
0
.0
80
**
 
0
.0
32
 
0
.0
79
**
 
0.12
3
**
* 
0.06
9 
0
.0
4
1*
 
0
.00
8 
0.11
6*
*
* 
0.05
7*
 
0.00
9 
 
(0
.026) 
(0
.039) 
(0.022) 
(0
.024) 
(0
.0
33) 
(0.033) 
(0
.0
62) 
(0.034) 
(0.026) 
(0.065) 
(0.022) 
(0
.031) 
(0.028) 
(0
.034) 
(0.027) 
1=
m
ed
iu
m
 
0
.01
5 
0.07
7*
 
-0
.0
34
 
0
.0
74
**
*
 
0
.0
50
 
0.03
3 
0
.0
52
 
0.05
6 
0
.0
5
0*
 
0.01
3 
0
.0
21
 
-0
.0
27
 
0
.0
54
*
 
0
.00
7 
0.02
8 
 
(0
.027) 
(0
.040) 
(0.022) 
(0
.026) 
(0
.0
34) 
(0.029) 
(0
.0
69) 
(0.034) 
(0.029) 
(0.064) 
(0.021) 
(0
.033) 
(0.032) 
(0
.030) 
(0.029) 
In
d
u
stries
1=
 m
a
n
u
fa
ctu
rin
g 
-0
.19
8*
* 
0
.15
0 
0.05
2 
0.1
92
**
 
-0.12
1
 
- 
-0.02
0 
0.03
8 
0.14
1
**
* 
-0
.1
95
 
-0
.1
55
*
**
 
-0
.0
29
 
-0
.05
7 
0
.01
2 
-0.13
6
**
* 
 
(0
.077) 
(0
.163) 
(0.069) 
(0
.098) 
(0
.0
84) 
 
(0
.1
17) 
(0.081) 
(0.054) 
(0.153) 
(0.034) 
(0
.044) 
(0.051) 
(0.118) 
(0.041) 
1=
serv
ices 
-0
.22
0*
* 
0
.17
6 
0.05
7 
0
.1
30
**
*
 
-0.07
0
 
- 
0
.0
44
 
0.05
3 
0.13
7
**
* 
-0
.2
49
 
-0
.1
73
*
**
 
-0
.0
17
 
-0
.03
5 
-0
.0
11
 
-0.25
6*
*
 
 
(0
.092) 
(0
.123) 
(0.058) 
(0
.049) 
(0
.0
91) 
 
(0
.1
15) 
(0.076) 
(0.047) 
(0.176) 
(0.063) 
(0
.043) 
(0.051) 
(0.118) 
(0.102) 
O
b
serv
a
tio
n
s 
1
95
9 
1
20
1 
1
83
7
 
1
71
0 
2
18
1 
2
5
87
 
16
2
5 
1
5
80
 
26
1
0 
5
29
 
26
1
8 
2
61
1
 
27
46
 
1
59
3 
9
07
 
(1
) In
d
u
stry
 d
u
m
m
ies n
o
t a
v
a
ila
b
le fo
r co
n
fid
en
tia
lity
 rea
so
n
s  
(2
) S
ize o
f o
rg
a
n
isa
tio
n
 ra
th
er th
a
n
 lo
ca
l u
n
it. D
ifferen
t cla
ssifica
tion
: sm
a
ll=
 less th
a
n
 2
0
 em
p
lo
y
ees; m
ed
iu
m
=
b
etw
een
 2
0
 a
n
d
 2
0
0
0 em
p
lo
y
ees; la
rge (referen
ce g
ro
u
p
)=
m
o
re th
a
n
 2
0
0
0 em
p
lo
y
ees. 
(3
) E
d
u
ca
tio
n
 m
ea
su
red
 in
 y
ea
rs o
f sch
o
o
lin
g
; h
o
u
seh
o
ld
 size in
stea
d
 o
f n
u
m
b
er o
f a
d
u
lts; n
o
n
-sta
n
d
a
rd
 co
n
tra
ct in
stea
d
 o
f tem
po
ra
ry
 co
n
tra
cts. 
(4
) O
ccu
p
a
tio
n
a
l g
ro
u
p
: h
ig
h
er =
 leg
isla
to
rs, sen
io
r o
fficia
ls a
n
d
 m
a
n
a
g
ers, p
ro
fessio
n
a
ls, tech
n
icia
n
s a
n
d
 a
sso
cia
te p
ro
fessio
n
a
ls; in
term
ed
ia
te =
 clerk
s, serv
ice w
o
rk
ers a
n
d
 sh
o
p
 a
n
d
 m
a
rk
et sa
les w
o
rk
ers, sk
illed
 a
g
ricu
ltu
re a
n
d
 
fish
ery
 w
o
rk
ers; lo
w
er (referen
ce gro
u
p
)  =
 cra
ft a
n
d
 rela
ted
 tra
d
es w
o
rk
ers, p
la
n
t a
n
d
 m
a
ch
in
e o
p
era
to
rs a
n
d
 a
ssem
b
lers, o
th
er elem
en
ta
ry
 o
ccu
p
a
tio
n
s. 
(5
) F
irm
s’ size: sm
a
ll=
less th
a
n
 2
0
 em
p
lo
y
ees; m
ed
iu
m
=
b
etw
een
 20
 a
n
d
 1
0
0
 em
p
lo
y
ees; la
rg
e (referen
ce g
ro
u
p
)=
m
o
re th
a
n
 1
0
0
 em
p
loy
ees. 
S
ta
n
d
a
rd
 erro
rs in
 p
a
ren
th
eses 
*
 sig
n
ifica
n
t a
t 10
%
; **
 sig
n
ifica
n
t a
t 5
%
; *
**
 sig
n
ifica
n
t a
t 1
%
 
S
ou
rce: E
C
H
P
 1994-1999 fo
r E
u
rop
ean
 cou
n
tries. N
L
S
Y
 1996-2000 for th
e U
S
A
.
T
ab
le 4: T
h
e w
ag
e p
rem
iu
m
 to fin
d
in
g
 a
 jo
b
 th
ro
u
g
h
 p
erso
n
a
l co
n
ta
cts. 
D
ep
en
d
en
t v
ariab
le =
 
lo
g
 h
ou
rly
 w
age
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A
U
T
 
B
E
L
 
D
E
N
 
F
IN
 
F
R
A
 
G
E
R
(1) 
G
R
C
 
IR
L
 
IT
A
 
L
U
X
 
N
L
D
 
P
R
T
 
E
S
P
 
U
K
 
U
S
A
 
P
A
N
E
L
 A
: O
L
S
 R
E
G
R
E
S
S
IO
N
S
 
S
a
m
p
le size 
8
943
 
6
042
 
8
8
77
 
4
437
 
1
109
6
 
1
463
2
 
9
44
1
 
9
631
 
1
3
50
8
 
1
687
 
1
561
0
 
1
58
1
7
 
1
613
8
 
5
8
89
 
3
507
 
W
ith
o
u
t job
 ch
a
racteristics
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
.00
7
 
-0
.0
24*
 
0
.01
2
 
-0
.0
07
 
-0
.0
15
 
-0
.0
92*
**
 
-0
.0
86*
**
 
-0
.0
6
7*
**
 
-0
.0
60*
**
 
-0
.1
15*
**
 
-0
.0
51*
**
 
-0
.0
40*
**
 
-0
.0
79*
**
 
-0
.0
70*
**
 
-0
.0
21
 
1=
p
erson
al 
co
n
ta
cts 
(0.014
)
(0.014
)
(0.012
)
(0
.016
)
(0.0
13
)
(0.0
14
)
(0.011
)
(0.014
)
(0.010
)
(0.029
)
(0
.012
)
(0.01
0
)
(0
.010
)
(0.0
16
)
(0.025
)
W
ith
 jo
b
 ch
a
ra
cteristics
(2)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
.01
7
 
-0
.0
07
 
-0
.0
05
 
-0
.0
02
 
0
.0
0
7
 
-0
.0
51*
**
 
-0
.0
28*
**
 
-0
.0
14
 
-0
.0
18*
*
 
-0
.0
3
2
 
-0
.0
20*
 
-0
.0
18*
*
 
-0
.0
10
 
-0
.0
27*
 
-0
.0
07
 
1=
p
erson
al 
co
n
ta
cts 
(0.012
)
(0.012
)
(0.011
)
(0
.014
)
(0.0
11
)
(0.0
13
)
(0.010
)
(0.012
)
(0.009
)
(0.022
)
(0
.010
)
(0.00
8
)
(0
.008
)
(0.0
14
)
(0.023
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
A
N
E
L
 B
: F
IX
E
D
-E
F
F
E
C
T
 R
E
G
R
E
S
S
IO
N
S
 
S
am
p
le size 
8
943
 
6
042
 
8
8
77
 
4
437
 
1
109
6
 
1
463
2
 
9
44
1
 
9
631
 
1
350
8
 
1
6
87
 
1
561
0
 
1
581
7
 
1
613
8
 
5
889
 
3
507
 
In
d
ivid
u
als 
2
364
 
1
555
 
2
3
87
 
1
913
 
2
658
 
3
573
 
2
36
4
 
2
627
 
3
240
 
5
96
 
3
715
 
3
785
 
4
277
 
2
223
 
1
574
 
W
ith
o
u
t job
 ch
a
racteristics
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
.0
4
2**
*
 
0
.06
0
**
*
 
0
.00
5
 
-0
.0
25
 
-0
.0
13
 
0
.00
6
 
-0
.0
22*
 
-0
.0
08
 
-0
.0
22*
*
 
-0
.0
3
3
 
0
.02
9**
 
-0
.0
13*
 
0
.00
2
 
-0
.0
35*
 
0
.02
2
 
1=
p
erson
al 
con
tacts 
(0.014) 
(0.016) 
(0.012) 
(0.024) 
(0.022) 
(0.010) 
(0.011) 
(0.011) 
(0.011
) 
(0.024
) 
(0.014) 
(0.008) 
(0
.008) 
(0.020) 
(0.022
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
W
ith
 jo
b
 ch
a
ra
cteristics
(2)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
.0
2
5*
 
0
.05
4
**
*
 
-0
.0
15
 
-0
.0
38
 
-0
.0
11
 
-0
.0
06
 
-0
.0
1
7
 
-0
.0
00
 
-0
.0
27*
**
 
-0
.0
2
9
 
0
.03
0**
 
-0
.0
14*
 
0
.00
1
 
-0
.0
41*
*
 
0
.01
9
 
1=
p
erson
al 
con
tacts 
(0.013) 
(0.016) 
(0.012) 
(0.024) 
(0.022) 
(0.010) 
(0.011) 
(0.011) 
(0.011
) 
(0.026
) 
(0.014) 
(0.008) 
(0
.008) 
(0.021) 
(0.022
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
tan
d
a
rd
 errors in
 p
aren
th
eses 
* sign
ifican
t a
t 10%
; ** sign
ifican
t at 5%
; **
* sign
ifican
t at 1%
 
(1) In
d
u
stry
 d
u
m
m
ies n
o
t a
v
a
ilab
le fo
r con
fid
en
tia
lly
 rea
so
n
s 
(2
) O
ccu
p
a
tio
n
a
l (2
2
) a
n
d
 in
d
u
stry
 (1
8
) d
u
m
m
ies, co
n
tra
ct ty
p
es (p
erm
a
n
en
t v
s. tem
p
o
ra
ry
, fu
ll-tim
e v
s. p
a
rt-tim
e), p
u
b
lic sector, 7 d
u
m
m
ies for firm
’s size. 
T
h
e set of con
trols in
clu
d
es: ex
p
erien
ce an
d
 ex
p
erien
ce sq
u
ared
, ten
u
re an
d
 ten
u
re sq
u
ared
, a d
u
m
m
y
 for first job
, a d
u
m
m
y
 for job
-to-job
 m
ov
ers. O
L
S
 regression
s also h
av
e a gen
d
er d
u
m
m
y
 an
d
 ed
u
cation
 
d
u
m
m
ies (tertia
ry
 an
d
 seco
n
d
ary
). 
S
ou
rce: E
C
H
P
 1994-1999 for all E
u
ro
p
ean
 cou
n
tries. N
L
S
Y
 1996-2000 for th
e U
S
A
. 
T
ab
le 5: T
h
e ten
u
re p
ro
file o
f th
e p
rem
iu
m
 to
 fin
d
in
g
 a
 jo
b
 th
ro
u
g
h
 p
erso
n
a
l co
n
ta
cts 
D
ep
en
d
en
t v
a
ria
b
le 
=
 lo
g
 h
o
u
rly
 w
a
g
e 
A
U
T
 
B
E
L
 
D
E
N
 
F
IN
 
F
R
A
 
G
E
R
(1)
G
R
C
 
IR
L
 
IT
A
 
L
U
X
 
N
L
D
 
P
R
T
 
E
S
P
 
U
K
 
U
S
A
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F
IX
E
D
-E
F
F
E
C
T
 R
E
G
R
E
S
S
IO
N
S
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
am
p
le size 
1758 
689 
1935 
916 
1352 
2186 
1488 
3002 
1901 
271 
2810 
3961 
6010 
888 
542 
In
d
ivid
u
als 
754 
288 
803 
414 
612 
960 
651 
1204 
828 
129 
1135 
1579 
2317 
423 
255 
co
efficien
ts o
n
 th
e in
tera
ctio
n
 o
f th
e d
u
m
m
y
 fo
r “
jo
b
s fo
u
n
d
 th
ro
u
g
h
 p
erso
n
a
l co
n
ta
cts”
 an
d
 th
e fo
llo
w
in
g
 ten
u
re d
u
m
m
ies:
W
ith
o
u
t job
 ch
aracteristics
ten
u
re<
=
6
 m
o
n
th
s 
0
.06
2*
 
0
.08
5*
 
0
.06
0
**
 
-0
.0
10
 
-0
.0
08
 
-0
.0
13
 
-0
.0
37
 
-0
.0
02
 
-0
.0
54*
*
 
-0
.0
98*
*
 
0
.0
1
1
 
-0
.0
03
 
-0
.0
06
 
-0
.0
59
 
-0
.0
46
 
 
(0.032) 
(0.051) 
(0.026) 
(0.056) 
(0.050) 
(0.029) 
(0.030) 
(0.020) 
(0.026) 
(0.048) 
(0.035) 
(0.016) 
(0.014) 
(0.039) 
(0.107) 
ten
u
re>
6
 m
on
th
s 
0
.02
2
 
0
.04
5
 
0
.02
7
 
-0
.1
12*
*
 
-0
.0
03
 
0
.03
0
 
-0
.0
20
 
-0
.0
20
 
-0
.0
37
 
0
.01
6
 
0
.0
1
2
 
0
.00
7
 
0
.00
4
 
-0
.0
37
 
-0
.0
39
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Table 6: The determinants of recruitment costs
     
Dependent variable: industry and services manufacturing only manufacturing only  
(log) recruitment costs 
per employee 
[1] [2] [3] predicted
sign
    
    
(log) productivity(1) 0.432*** 0.365** 0.371** (+) 
 (0.099) (0.173) (0.165)  
    
(log) training costs per 
employee
0.482***
(0.112)
0.372***
(0.061)
0.629***
(0.143)
(+)
    
employment trend(2)   -0.015** (-) 
   (0.007)  
    
Country dummies yes yes yes
Year dummies yes yes yes
    
Observations 175 474 114  
R-squared 0.81 0.41 0.88  
     
(1) productivity is measured as output per employee (in ECU at current prices) — annual values. Source: Eurostat.
(2) difference between % of firms expecting to increase and decrease employment in the following 3 months. Annual averages. 
See text for details. Source: OECD.
     
Countries included: Austria, Germany, Denmark, Finland, France, Greece, Luxembourg, Portugal, United Kingdom
     
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
Table 7: Wage differentials and recruitment costs
   
Dependent variable:
(log) hourly wage 
Basic model(1) 
[1]
Fully interacted model(2) 
[2]
predicted
sign
    
...interaction with [1=personal contacts]    
   
(log) recruitment costs per employee -0.009* -0.008* (-) 
 (0.005) (0.005)  
    
Observations 19474 19474  
Individuals 5477 5477  
R-squared 0.20 0.21  
   
(1) Estimates come from fixed-effect (log) wage regressions on all individuals in all countries. The reported coefficients are the 
estimates for the interaction terms between the dummy for jobs found through personal contacts and average recruitment costs 
observed in the industry in which the single individual is currently working (in 1996). The set of controls includes experience
and experience squared, tenure and tenure squared, a dummy for job-to-job movers, a dummy for first job, 18 industry 
dummies, year dummies and individual fixed effects. Wages are PPP-adjusted.
(2) As in model [1] with all controls interacted with country dummies.
Countries included: Austria, Finland, France, Luxembourg and Portugal
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
Table 8: Reduced form model for the wage differentials
Panel A: industry-level regressors
   
Basic model(1) Fully interacted model(2) 
[1] [2]
Dependent variable:
(log) hourly wage
industry and 
services
manufacturing
only
industry and 
services
manufacturing
only
predicted
sign
      
...interactions with [1=personal contacts]    
      
(log) productivity(3) 0.003 0.007 0.003 0.010 (-) 
 (0.009) (0.020) (0.009) (0.020)  
     
(log) training costs per 
employee
-0.001
(0.004)
0.009
(0.007)
0.002
(0.003)
0.002
(0.008)
(-)
     
employment trend(4)  0.014  0.011 
  (0.017)  (0.016) 
(+)
     
Observations 55941 13824 55941 13824  
Individuals 15169 3885 15169 3885  
R-squared 0.21 0.23 0.23 0.26  
    
(1) Estimates come from fixed-effect (log) wage regressions on all individuals in all countries. The reported coefficients are the 
estimates for the interaction terms between the dummy for jobs found through personal contacts and the variable of interest 
(productivity, training costs, business trend in 1996) associated to the industry in which each individual is currently working. The 
set of controls includes experience and experience squared, tenure and tenure squared, a dummy for job-to-job movers, a dummy 
for first job, a dummy for part-time jobs, a dummy for jobs in the public sector, 22 occupational dummies, 18 industry dummies,
year dummies and a constant. Wages are PPP-adjusted. 
(2) As in model [1] with all controls interacted with country dummies 
(3) productivity is measured as output per employee (in ECU at current prices) — annual values. Source: Eurostat. 
(4) difference between % of firms expecting to increase and decrease employment in the following 3 months. Annual averages. See
text for details. Source: OECD. 
Countries included: Austria, Belgium, Denmark, Finland, France, Greece, Italy, Luxembourg, Portugal, Spain. 
Panel B: individual-level regressors
 Basic model(1)
[1]
Fully interacted model(2)
[2]
predicted
sign
...interactions with [1=personal contacts] 
higher occupations -0.023*** -0.022*** (-) 
 (0.008) (0.008)  
intermediate occupations -0.010 -0.003 (-) 
 (0.006) (0.006)  
training -0.012*** -0.004 (-) 
 (0.004) (0.004)  
Observations 117147 117147  
Number of id 30511 30511  
R-squared 0.19 0.21  
(1) The set of controls includes experience and experience squared, tenure and tenure squared, a dummy for job-to-job movers, a
dummy for first job, a dummy for part-time jobs, a dummy for jobs in the public sector, 22 occupational dummies, 18 industry 
dummies (9 in model [2]), regional and year dummies and individual fixed-effects. Wages are PPP-adjusted. 
(2) As in model [1] with all controls interacted with country dummies. 
Occupational groups 
higher = legislators, senior officials and managers, professionals, technicians and associate professionals. 
intermediate = clerks, service workers and shop and market sales workers, skilled agriculture and fishery workers.  
lower (reference group)  = craft and related trades workers, plant and machine operators and assemblers, other elementary 
occupations. 
Standard errors in parentheses   
* significant at 10%; ** significant at 5%; *** significant at 1% 
All countries included. 
Table 9: Incidence of jobs found through informal networks and recruitment costs
   
Dependent variable 
=1 if job found through personal contacts 
  (0 otherwise) 
basic model fully interacted 
model(1)
predicted
sign
    
(log) recruitment costs per employee -0.032*** 
(0.012)
-0.002
(0.055)
(-)
Country dummies yes yes  
    
Observations 3734 3695  
Log Likelihood -2264.86 -2181.55  
    
(1)  In the fully interacted model all controls are interacted with country dummies. 
Both specifications include a set of controls with the following variables: a gender dummy, age, age squared, # of 
adults in the household, (log) household income, a dummy for first job, a dummy for temporary jobs, a dummy for 
part-time jobs, a dummy for public sector jobs, 22 occupational dummies and 18 industry dummies. 
Robust standard errors (clustered by country and industry) in parentheses 
* significant at 10%; ** significant at 5%; *** significant at 1% 
Countries included: Austria, Finland, France, Luxembourg, Portugal. 
Table 10: Reduced form for the incidence of jobs found through personal contacts
     
Panel A: industry-level regressors    
    
Dependent variable
Basic model Fully interacted model(1)=1 if job found through 
personal contacts
(0 otherwise) industry and 
services 
manufacturing
only
industry and 
services 
manufacturing
only
predicted 
sign
     
(log) productivity(2) -0.048*** 
(0.018)
-0.042**
(0.019)
0.037
(0.029)
1.086***
(0.112)
(-)
     
(log) training costs per 
employee
0.035***
(0.012)
0.017
(0.024)
-0.013
(0.061)
-0.327*
(0.188)
(-)
     
employment trend(3)  -0.001 
(0.001)
 -0.002* 
(0.001)
     
Country dummies yes yes yes yes  
     
Observations 9605 2611 9537 2521  
Log Likelihood -5879.53 -1534.18 -5661.29 -1384.68  
     
Countries included all EU A-B-D
-FI-GR-I-L-P-ES
all EU A-B-D-FI-GR-I-L-
P-ES 
      
(1) In the fully interacted model all controls are interacted with country dummies. 
(2) productivity is measured as output per employee (in ECU at current prices) — annual values. Source: Eurostat. 
(3) difference between % of firms expecting to increase and decrease employment in the following 3 months. Annual averages. See
text for details. Source: OECD.  
The set of controls includes: a gender dummy, age, age squared, # of adults in the household, (log) household income, a dummy for 
first job, a dummy for temporary jobs, a dummy for part-time jobs, a dummy for public sector jobs, 22 occupational dummies, 18 
industry dummies and regional dummies.  
Country abbreviations:  
A=Austria; B=Belgium; D=Germany; FI=Finland; GR=Greece; I=Italy; L=Luxembourg; P=Portugal; ES=Spain 
    
Panel B: individual-level regressors    
 Basic model Fully interacted model(1) predicted
sign
1=higher occupations -0.053*** -0.052*** (-) 
 (0.016) (0.015)  
1=intermediate occupations -0.021 -0.022 (-) 
 (0.020) (0.019)  
1=received training -0.060*** -0.082*** (-) 
 (0.009) (0.025)  
Observations 19385 19373  
Log Likelihood -10909.20 -10619.81  
(1)  In the fully interacted model all controls are interacted with country dummies. 
The set of controls includes: a gender dummy, age, age squared, # of adults in the household, (log) household income, a dummy for 
first job, a dummy for temporary jobs, a dummy for part-time jobs, a dummy for public sector jobs, 22 occupational dummies, 18 
industry dummies and regional dummies.  
Occupational groups: 
higher = legislators, senior officials and managers, professionals, technicians and associate professionals. 
intermediate = clerks, service workers and shop and market sales workers, skilled agriculture and fishery workers.  
lower (reference group)  = craft and related trades workers, plant and machine operators and assemblers, other elementary 
occupations. 
Robust standard errors in parentheses    
* significant at 10%; ** significant at 5%; *** significant at 1% 
All countries included. 
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Figure 2: Wage differentials between jobs found through informal vs. formal methods 
Note: The dots represent point estimates and the bars 90% confidence intervals.  
Country abbreviation: A=Austria, B=Belgium, DK=Denmark, FIN=Finland, F=France, D=Germany, EL=Greece, 
IRL=Ireland, I=Italy, L=Luxembourg, NL=Netherlands, P=Portugal, E=Spain, UK=United Kingdom, USA=United States 
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Appendix I: Comparative Statics
This section provides detailed proofs of the comparative statics effects described in the main text in section
4.
Proposition 1 d eRf
dp
> 0
Proof. The first partial differential of equation (8) with respect to bRf and p yields:
0 = ζ 00( bRf) ·c bRf + q
1 + r
kp+ (1− β)(1 + r + q)p
¸
d bRf+
+ ζ 0( bRf) · q
1 + r
k + (1− β)(1 + r + q)
¸
dp
which, given the properties of ζ(·), proves the proposition.
Proposition 2 d eRf
dk
> 0
Proof. The first partial differential of equation (8) with respect to Rf and k yields:
0 = ζ 00( bRf) ·c bRf + q
1 + r
kp+ (1− β)(1 + r + q)p
¸
d bRf + ·ζ 0( bRf) q
1 + r
p
¸
dk
which, given the properties of ζ(·), proves the proposition.
Proposition 3 d eRf
dq
> 0
Proof. The first partial differential of equation (8) with respect to Rf and qf yields:
0 = δζ 00( bRf) ·c bRf + q
1 + r
kp+ (1− β)(1 + r + q)p
¸
d bRf+
+
½
δ
1 + r
ζ 0( bRf)kp+ (1− β)p+ rc
q2
(1 + r)
¾
dq
which, given the properties of ζ(·), proves the proposition.
Proposition 4 d eRf
dRi
< 0
Proof. The first partial differential of equation (8) with respect to bRf and Ri yields:
0 = ζ 00( bRf) ·c bRf + q
1 + r
kp+ (1− β)(1 + r + q)p
¸
d bRf − ·1− δδ cζ 0(Ri)
¸
dRi
which, given the properties of ζ(·), proves the proposition.
39
Proposition 5 d eRf
dδ > 0
Proof. The first partial differential of equation (8) with respect to bRf and Ri yields:
0 = ζ 00( bRf) ·c bRf + q
1 + r
kp+ (1− β)(1 + r + q)p
¸
d bRf + ·cr
q
(1 + r + q) + (1− δ)ζ(Ri)
¸
dδ
which, given the properties of ζ(·), proves the proposition.
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